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Manufacture of a YAG laser system for the ITER
Edge Thomson scattering system
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Parameter and Automatic Operating limits Operator
associated I&C Description or manual (Nominal, Normal, P
function control Authorized)
Power supply Display if a laser is powered on. A ON Monitoring
status
Primary- Ensure that the water level for cooling a A Depends on the Monitoring
cooling water laser is above the threshold. product (TBD).
level
Primary- Ensure that the water flow rate for cooling | A Depends on the Monitoring
cooling water a laser is above a threshold. product (TBD).
flow rate
Primary- Ensure the water temperature is appropriate | A Depends on the Monitoring
cooling water for cooling a laser. product (TBD).
temperature
Diode status To be able to switch the diode ON/OFF and | M NA Control /
display its status. Monitoring
Trigger mode Enable switching between internally M NA Control /
generated and externally received diode Monitoring
triggers and status display.
Output beam Control and monitor the beam attenuator AM NA Control /
energy near the output aperture of the laser head. Monitoring
For example, when beam alignment of the
laser injection optics is performed, the
output energy is reduced for occupational
safety.
Alarm, warning | Display alarms, warnings and errors. If an A Depends on the Control /
and error error occurs, the laser operation is stopped. product (TBD). Monitoring
Beam profile The intensity distribution of the laser beam | A TBD Control /
is visualized, and if any areas with high Monitoring
intensity exceeding the threshold or low
intensity below the threshold are found, the
laser is stopped and maintenance is
performed.
Number of To ensure that the laser diode is replaced A 10° Pulses Monitoring
diode shots before it malfunctions, the number of
operating pulses is counted and reset after
the diode is replaced.
Number of To ensure that the Pockels cell is replaced A Depends on the Monitoring
Pockels cell before it malfunctions, the number of product (TBD).
shots operating pulses is counted and reset after
the Pockels cell is replaced.
Secondary- Ensure that the water flow rate for cooling | A Depends on the Monitoring
cooling water the primary water is above a threshold. product (TBD).
flow rate
Secondary- Ensure the water temperature is appropriate | A TBD Monitoring
cooling water for cooling the primary water.
inlet
temperature
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Secondary- Ensure that the secondary cooling water A <12 C Monitoring
cooling water returned to Chilled Water System is within
outlet specifications.
temperature
Pressure in To prevent breakdown of air caused by the | A <1 Pa Monitoring
beam expander | laser beam, the optical path of the Keplerian
beam expander is maintained under vacuum
using a vacuum cell.
Status of pump | Control the operating state of the vacuum A/M ON/OFF Monitoring
operation for pump.
the beam
expander
Status of valves | Control the valve between the vacuum AM Open/Close Control
for beam pump and the vacuum cell of the beam
expander expander.
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Special Terms and Conditions on Quality Assurance for the Contract relating to the
ITER Agreement between the National Institutes for Quantum Science and Technology
(QST) and (the Company)

This Contract is subject to the following provisions in addition to the General Terms and

Conditions of the Contract:

1. Definition

1.1 The term “Agreement” shall mean “Agreement on the Establishment of the ITER
International Fusion Energy Organization for the Joint Implementation of the
ITER Project.”

1.2 The term “ITER Organization” shall mean the ITER International Fusion Energy
Organization that has been established pursuant to the Agreement.

1.3 The term “Member(s)” shall mean the party(ies) to the Agreement.

1.4 The term “Domestic Agency” shall mean the legal entity designated as an
implementing agency by each Member through which the Member shall provide its
contributions to the ITER Organization.

1.5 The term “French Regulatory Authority” shall mean bodies authorized to regulate,
permit, license and approve in ways related to the contract item under the laws and

regulations of the French Republic where the ITER construction site is located.

2. Quality Assurance Activities
The Company shall be responsible for the quality control of the item under this Contract

to ensure its conformity with the requirements of this Contract and other specifications

attached thereto (hereinafter referred to as ”Contract Documentation”)

3. Quality Assurance Program
The Company shall ensure that a quality assurance program shall apply in its

performance of this Contract. The program certified by a nationally registered
accreditation organization (such as ISO9001-2015) and enable the Company to perform
this Contract according to the Special Terms and Conditions is required to be used.
However, in the event that such a program is not available for the Company, a quality

assurance program of the Company approved by QST may be used in its stead.

4. Quality Classification
In order to perform appropriate control in terms of quality assurance, the Company
shall ensure that quality assurance activities are performed based on a graded

approach in accordance with the levels of safety, reliability and quality of the item. The
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classification of the item and the requirements of each class shall be defined in the

specifications.

5. Questions or Doubts
In case of any questions or doubts with reference to the requirements set forth in the
Contract Documentation, the Company shall so notify QST and seek its instructions in

writing prior to the start of work under this Contract.

6. Deviation Request

In the event that the Company deems it necessary to obtain permission for departure
from the requirements set forth in the Contract Documentation, the Company shall
immediately submit deviation request to QST. QST shall notify the Company of its

approval or disapproval after reviewing the request.

7. Non-Conformance
When the item does not comply with, or is estimated not to comply with, the
requirements set forth in the Contract Documentation, the Company shall notify QST of

the details of such non-conformance and seek its instructions in writing without delay.

8. Major Non-Conformance

In the event of any major non-conformance, the Company shall immediately notify its
details to QST and submit a remedial plan and seek the approval of QST to minimize
the negative impact of such non-conformance and maintain the required quality of the

1tem.

9. Working Places

The Company shall notify QST of all working places necessary for the performance of
this Contract, including, but not limited to, premises and/or facilities of the Company
and/or its suppliers and/or subcontractors, prior to the start of the work under this

Contract.

10. Audit
QST, with prior notice to the Company, may audit the Company to verify the status of

its quality assurance in the performance of this Contract.

11. Right of Access
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11.1 The Company shall agree that (i) QST, (ii) the ITER Organization, (iii) the other
Domestic Agencies concerned and (iv) the French Safety Authority or a third party
nominated by the foregoing, have a right of access to the working places identified
in accordance with Article 9 in order to confirm the status of the performance of this

Contract.

11.2 Access to the working places based on the right defined in the previous paragraph,
shall be required not only for the purpose as specified in the Contract
Documentation, such as intermediate inspections and periodic review meetings, but

also for other purposes, as required, by giving prior notice to the Company.

12. Access to Documents and Data
The Company shall provide QST, at its request, with documents and data necessary for

certifying its proper management of this Contract.

13. Stop Work Authority

13.1 QST is authorized to order the Company to stop the work under this Contract in
case QST deems it necessary to do so, including but not limited to the case where
QST judges that the Company cannot fulfill the requirements set forth in the

Contract Documentation.

13.2 The Company shall stop the work as soon as practicable upon receipt of such order
from QST and take measures necessary for fulfilling the requirements in

accordance with the instructions to be given by QST.

14. Suppliers and Subcontractors
In the event that the Company has part of this Contract performed by suppliers and/or
subcontractors, the Company shall, on its own responsibility, cause them to fulfill all of

its obligations under the Special Terms and Conditions.

15. Provision of Information to the ITER Organization, etc.
The Company shall hereby agree that the information transferred from the Company to
QST in the course of the performance of this Contract may be provided to the ITER

Organization and the French Regulatory Authority, as required.
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